Cl- -HCO3- exchange in developing neonatal rat cardiac cells. Biochemical identification and immunolocalization of band 3-like proteins.
The Cl- -HCO3- exchanger is the main anionic exchanger (AE) that alleviates alkaline loads in cardiac cells. We recently identified in adult ventricular cells two membrane proteins (80 and 120 kD) immunologically related to the erythroid band 3 and likely to mediate the anion exchange. In the present study, we further investigated the Cl- -HCO3- exchanger activity concomitantly with the expression and intracellular localization of the band 3-like proteins during the development of neonatal rat cardiac cells maintained in culture for 17 days. Microspectrofluorometric measurements of pHi in single cells show that neonatal rat cardiomyocytes display a fully functional DIDS-sensitive Cl- -HCO3- exchanger at early stages of development. Neither basal pHi nor the anion exchange activity changes with different stages of the culture. In Western blotting with an anti-whole erythroid band 3 antibody, we found both the 80- and the 120-kD band 3-like proteins in whole heart and cultured neonatal cardiac cells. The 80-kD protein was also recognized by an anti-AE1 antiserum, whereas the 120-kD protein was specifically detected by an anti-cardiac AE3 antibody. Thus, we propose that the proteins are encoded by two different genes, AE1 and AE3, respectively. Subcellular fractionation of isolated and cultured cardiomyocytes revealed the presence of both proteins in the membrane, nuclear, and myofibril fractions. The results obtained in biochemical experiments corroborate the confocal images of immunostained neonatal cells, which demonstrate perinuclear location of band 3-like proteins at an early stage of development and their appearance within myofilaments after cell maturation.(ABSTRACT TRUNCATED AT 250 WORDS)